Wynne-Edwards has written this interesting and important book as a sequel to his earlier (1962) Animal Dispersion in Relation to Social Behaviour. Reviewing it has proven to be a valuable task for one who normally is only at the periphery of the group selection controversy. My comments will be organized into three sections: one regarding the factual content of the book, a second attempting to relate my own expectations and predictions based on soft selection with facts described by Wynne-Edwards, and a third criticizing the argument that has been advanced for group selection.
A number of important studies have been summarized in this book. Foremost is the extensive work on red grouse with which Wynne-Edwards has been associated for more than 30years. A great deal of ecological, physiological, nutritional, and behavioural information regarding this bird has been reviewed in seven chapters (pp. 84-170) with additional comments liberally sprinkled elsewhere. Anyone interested in avian biology who has missed this important study must read this book. Also extensively reviewed is the work of Michael Wade on group selection in Tribolium, the flour beetle. Wade's data are presented in enough detail that his work can be understood by those who have not seen the original publications. [Twice (pp. 210 and 233) reference is made to a 40-fold difference between two of Wade's selected lines, whereas the figure on p. 209 suggests that the difference is nearer 7-fold. A number of other studies have been reviewed in some, but not exhaustive, detail. Among these are Smithers and Terry's analysis of immunology in schistosomiasis, Birdsell's studies of the social structure of Australian aborigines and Sewell Wright's shifting balance theory of evolution. Numerous other observations are cited in the text, none in so great detail as those mentioned here, and many in such rapid succession as nearly to overwhelm the reader.
Many of Wynne-Edwards' conclusions are based on density-and frequencydependent selection, territoriality and the migration of individuals between and within populations at various heirarchal levels (in-groups, demes, populations and higher categories). Still, there is no mention of authors such as Howard Levene or Wyatt Anderson. Consequently, I feel justified in presenting 630 BOOK REVIEWS a brief account of some apparent parallels between conclusions I have reached as a population geneticist and those of Wynne-Edwards.
In 1968, I introduced the terms 'soft' and 'hard' selection which, somewhat later, I equated with frequency-and density-dependent (soft) and independent (hard) selection. Soft selection has also been equated with rank-order selection, a pattern of selection that I distinguish from the more frequently cited 'truncation' selection. One of the observations that led to the notion of soft selection was the statistical homogeneity (P>0.95) of numbers of adult Drosophila melanogaster that successfully emerged from pupae within comparable culture vials in contrast to the grossly heterogeneous (P< 0.01) numbers of pupae that these vials contained. Many of the early-forming pupae were dislodged from the vials' walls by later-arriving larvae and were drowned. The number of surviving pupae from which adult flies emerged seemed to depend upon the area that was suitable for pupation.
Examples of soft selection abound in Wynne-Edwards' book. In one of his grouse experiments, for example, all territorial birds of both sexes were shot within a given area; recolonization of the original territories was complete within days. A second 'shoot-out' removed all of the newly arrived birds of both sexes; in less than a month the area was recolonized again. It is important to note that the two waves of recolonizers were birds that otherwise had been destined to die because of their inability to establish personal territories. Inability to obtain a territory in the face of superior competition does not imply an inability to hold a territory and to mate successfully if competition should be reduced. Here is the essence of soft selection that reveals the weakness of genetic load calculations: there is no immutable standard against which individual fitnesses are measured; the survival and successful reproduction of individuals depend largely upon the quality of the local competition.
If numerous cultures of Drosophila are maintained generation after generation by transferring the offspring of each vial en masse to a fresh one where these offspring now become the parents of the following generation, losses of lines occur primarily as a result of overcrowding. This effect can be exaggerated by varying the quality of the culture medium: the greatest loss of cultures occurs when the numerous offspring of extra-rich vials are transferred into vials containing nutritionally marginal medium. The overall selective change is that of reduced fertility of the surviving lines. This may be regarded by some as group selection (the loss of some cultures, and their replacement by the inhabitants of other, less crowded ones). Recalling, however, that shortcomings in the fitness (survival) of progeny can always be ascribed to the fertility of their parents, one sees that the lost cultures can be accounted for by Darwinian selection as well.
Because an elimination of individuals must occur in a population in order that the starting number (N) of zygotes be reduced to a number of adult individuals
